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Abstract
The thesis entitled Studies Towards the Synthesis of B3EA6 and Development of Novel Synthetic Methodologies is divided into three chapters. Chapter I : Studies towards the Synthesis of B3EA6. Within the past few years considerable research has been directed towards the development of cholecystokinin (CCK) antagonists as potential therapeutic agents for appetitive disorders, anxiery, potentiation of opiate analgesia, and treatment of gastrointestinal, pancreatic, and psychiatric disorders. Recent interest in nonpeptide CCK antagonist has resulted in the development of several new agents. Figure (​http:​/​​/​www.csirexplorations.com​/​images_et​/​a83_figureNO12.jpg" \t "_blank​) The natural product B3EA6 isolated from terminalia chebula and discovered as non peptide CCK receptor active compound.The non nitrogen containing, low molecular weight compound B3EA6 has a remarkably simple structure as compared to previously reported Cholesystokinine (CCK) agonist or antagonists. This molecule is trimethyl ester derivative of chebulic acid. Partial hydrolysis of chebulinic acid gives equal amount of three compounds, such as gallic acid, 3,6-digalloyl glucose and chebulic acid (split acid). According to Freudenberg chebulinic acid, the crystalline constituent of the fruit of terminilia chubula, commonly called Myrobalans. This chapter is further divided into two sections Section-A : Introduction This section deals with the biological significance of CCK active compounds. Section-B : Studies towards the synthesis of B3EA6 Retro synthetic analysis-1 Figure (​http:​/​​/​www.csirexplorations.com​/​images_et​/​a83_figureNO13.jpg" \t "_blank​) Our initial attempts were directed towards the direct formylation on second position of gallic acid derivatives were unsuccessful. The main gallic acid derivatives used for electrophilic substitution reactions are a) 3,4,5-trimethoxy benzoicacid b) Methyl-3,4,5-trimethoxy benzoicacid c) 3,4,5-trimethoxy N-methyl benzamide d) 3,4,5-trimethoxy benzyl alcohol with or without protection. Therefore, in order to increase the nucleophilicity of the aromatic ring, the non-carboxylated compound 1,2,3-trimethoxy benzene was selected for formylation. Based on earlier report, the synthesis of 2-formyl gallate was attempted starting from 2,3,4-trimethoxy benzaldehyde. Bromine was added slowly to a solution of 2,3,4-trimethoxy benzaldehyde in chloroform to furnish 5-bromo-2,3,4-trimethoxy benzaldehyde 6. The aldehyde group was protected with propane 1,3-diol, in the presence of catalytic quantities of PTSA to yield compound 7. Subsequently, the -Br group in compound 7 was replaced by phenyl sulfide by using base. n-BuLi was added to bromo compound 7, followed by treatment with diphenyl disulfide to yield sulfide 8. Figure (​http:​/​​/​www.csirexplorations.com​/​images_et​/​a83_figureNO14.jpg" \t "_blank​) Oxidation of phenyl sulfide 8 with mCPBA afforded sulfoxide 9. Treatment of the sulfoxide with ethyl chloroformate in presence of lithium di-isopropylamide at -78 o C to afford compound 10. The aldehyde group was regenerated by deprotection of 1,3 dioxalane ring system in compound 10 by using 5% HCl and THF solvent system to afford aldehyde 11. Finally sulfinyl group was deprotected by using Raney Ni in methanol to afford the compound 3. Due to the low yield of esterification of 9 at C-6 position our efforts were directed to explore another possible route. 
Retrosynthetic analysis - 2 
Retrosynthetic analysis-2 (scheme-3) showed that 13 amd 14 should be the suitable precursors for the synthesis of our target molecule. Synthetic sequence developed for the construction of ester 12, from commercially available 3,4,5-trimethoxy benzoic acid 13, and maleic anhydride. Thus 3,4,5-trimethoxy benzoic acid was converted to acid chloride 15, by aromatic bromination followed by acid chloride formation in presence of oxalyl chloride and DMF(cat) system to furnish acid chloride 15. In another sequence maleic anhydride on treatment with p-toluedene in presence ZnCl 2 /HMDS gives to maleimide 17. Maleimide 17 and glyceraldehyde was condensed in presence of wittig reaction condition gave compound 18. Acetonide was deprotected in compound 18 by using 60% aqueous aceticacid gave diol 19. Primary alcoholic group was selectively protected by using TBDMS chloride to give compound 20. Alcohol 20 was esterified with acidchloride 15 in presence of Zinc to afford ester 21. After successful formation of ester 21, our efforts failed to cyclise to form cyclic compound 22 (Scheme-5). To give an expression to this theme, efforts were directed to prepare cinnamate 25 by m using palladium catalysed Heck reaction . The bromo compound 13 was prepared as shown in scheme-2. Subsequently, the acid group in bromo compound 13 was esterified as methyl ester using acetyl chloride in methanol to give methyl ester 23. Figure (​http:​/​​/​www.csirexplorations.com​/​images_et​/​a83_figureNO15.jpg" \t "_blank​) The next concern was the concomitant reduction of ester 23 with LiAlH 4 to afford alcohol 24 facilitates in enhancing the reactivity and decreasing steric factors at second position of gallate moiety since the effect of carboxylic group at second position is diminished. Methyl acrylate was incorporated in presence of Pd (OAc) 2 , TEA and TPP to afford cinnamate 25 Figure (​http:​/​​/​www.csirexplorations.com​/​images_et​/​a83_figureNO16.jpg" \t "_blank​) Having accomplished the incorporation of the methyl acrylate group, next job was to oxidise alcohol group in compound 25, which was easily effected by pyridinium chlorochromate (PCC) in DCM solvent to furnish aldehyde 26. Now, attention was focused on fabricating one pot dihydroxylation followed by oxidative cyclisation by using OsO 4 and NMO reaction condition, to give compound 27. Which was next tosylated with tosyl chloride in pyridine as solvent gave compound 28. Next, compound 28 was reacted with succinamide in presence of LDA follosed by addition of HMPA to afford compound 29, which met with failure. CHAPTER-II SECTION-A: SYNTHESIS OF NOVEL SPIROISOXAZOLINES THROUGH 1,3-DIPOLAR CYCLOADDITION OF NITRILEOXIDES WITH a-METHYLENE CYCLIC KETONES 1,3-Dipolar cycloaddition reaction provides an easy route to a rare class of spiroisoxazolines, which are otherwise accessible only through a difficult synthetic exercise. Despite the significance of the nitrileoxide cycloaddition reaciton a tool for the versatile synthesis of substituted isoxazolines, its actual application for the preparation of spiroxazolines has been limited. High synthetic utility of the isoxazoline moiety and the biological significance due to their herbicidal and plant growth regulatory activity as well as pharmacological importance, prompted us to attempt the cycloaddition of nitrileoxides to exocyclic olefins, which leads to novel spiroisoxazolines. a-Methylene cyclic ketones form excellent dipolarophiles due to the presence of an activated exocyclic double bond. They readily add to nitrileoxides to form structurally interesting spiroisoxazolines bearing a carbonyl function adjacent to spirocarbon. Figure (​http:​/​​/​www.csirexplorations.com​/​images_et​/​a83_figureNO17.jpg" \t "_blank​) Figure (​http:​/​​/​www.csirexplorations.com​/​images_et​/​a83_figureNO18.jpg" \t "_blank​) Benzonitrile oxide and 1.5 equivalent of a-methylene cyclic ketone were dissolved in dichloromethane, and the resulting clear solution was stirred at room temperature for 8-12 hours allowed to formation of spiroisoxazoline in 71-89% yield. This encouraging result prompted us to study several other nitrile oxides and a-methylene cyclic ketones for similar transformation and indeed excellent yields of the spiroisoxazolines. SECTION B: INDIUM TRICHLORIDE CATALYSED SYNTHESIS OFBUTENOLIDES In the presence of indium(III) chloride, 2-trimethylsiloxyfuran reacted with various aldehydes, to give the corresponding butenolides in high yields. Recent reports on 2-trimethylsiloxyfuran show that it has promise as a masked butenolide. However, in order to exploit in synthesis the appropriate conditions need to be found for controlling the regio and diastreoselectivity of carbon-carbon bond formation. Described herein results of a systematic investigation of the reaction of aldehydes which demonstrate diastereoselection can be achieved obtaining predominantly either threo or erythro d-hydroxy-a,b-unsaturated -g- lactones Figure (​http:​/​​/​www.csirexplorations.com​/​images_et​/​a83_figureNO19.jpg" \t "_blank​) The readily available benzaldehyde was treated with 1 equivalent of 2-trimethyl silyloxy furan in dry dichloromethane at room temperature followed by addition of indium trichloride leads to formation of corresponding butenolide. Several other aromatic aldehydes were subjected to condense with 2-trimethyl silyloxy furan, results are summarized in table-2. Figure (​http:​/​​/​www.csirexplorations.com​/​images_et​/​a83_figureNO20.jpg" \t "_blank​) Thus, several resin bound O-allylic ortho and para salicylic acids readily undergo Claisen rearrangement when subjected to irradiation at 600 watts using BPL BMO 700T domestic microwave oven. Salicylic acids were anchored to the resin by heating (60-70 o C) sodium salt of corresponding acids with Merrifield resin in DMF solvent (12 h). The resulting resin bound salicylates were converted into O-allylic aryl etheres by reacting with allyl bromoide in the presence of K 2 CO 3 in DMF. The rearrangement of the O-allylic ethers were carried out by irradiating the resin bound substrate in DMF in Erlenmeyer flask. The Claisen migration was complete within a short irradiation time of 4-6 minutes as indicated by the IR specturm of resin bound products. SECTION B : CLAY CATALYSED AMIDATION OF ALCOHOLS WITH NITRILE INDRY MEDIA The reaction of alcohols with nitriles in protic acid, popularly known as the Ritter reaction, leads to amides. The carbonium ion formed by the reaction of a strong protic acid and alcohols or olefins reacts with nitriles to generate a nitrilium ion, which is subsequently trapped with water resulting in N-substituted amides. Figure (​http:​/​​/​www.csirexplorations.com​/​images_et​/​a83_figureNO21.jpg" \t "_blank​) We first examined the reaction of a number of alcohols and nitriles under microwave heating by irradiating a mixture of clay and equimolar quantitites of the reactants in open pyrex test tube and complete conversion was ascertained. Figure (​http:​/​​/​www.csirexplorations.com​/​images_et​/​a83_figureNO22.jpg" \t "_blank​) Figure (​http:​/​​/​www.csirexplorations.com​/​images_et​/​a83_figureNO23.jpg" \t "_blank​)

